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(54) MULTI-LAYER FILM FOR PACKAGING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a multi-layer film for packaging which is excellent in low 
temperature shrinkability, high in transparency and glossiness, good in tear strength, high in low 
temperature seal strength, and excellent in heat resistance, free from melt-down when heated by a 
microwave oven etc., and suitable for folding type pillow packaging. 

SOLUTION: A film 1.5% or below in haze, at least 130% in gloss, at least 25% in heat shrinkage ratio 
at 100° C in longitudinal and cross directions, and at least 100 g/15 cm in peeling resistance in 
specified heat seal conditions which comprises at least five layers in which, between both surface 
layers of a specified ethylene resin and an intermediate layer of crystalline polypropylene or a 
polypropylene resin containing a resin composition comprising an amorphous polyolefin of specified 
composition and crystalline polypropylene as main components, at least one adhesive layer 
comprising a specified ethylene resin different from both surface layers exists is employed. 
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t-hv-;U$£j£AMgTU A^oJ|ffi|cKto#A<±i: 
^P-V + >^^: LH*U 0. 905g/cm3 £ 

est- h •>-;n4©isj±a*»A«+»i=j8» 

£ft£l^fc J ?-;h.A<fe5„ >7U h-f ^VOT, (M 

12.16) # 0. 1 8/1 0^*^1(7) tOTT'li. ftSt- 

hv-;H4<7)*axftSA ? +»lc^S$ti-^L>L, 1 Og 
/1 o#£i8;t&<!:. 7-r;uA£D^"a-y+>'7*ttA<S< 



[0 0 2 3] **W©»SffiJI£fltJiM-5X5 l l/>S» 
Hi (A) Kfcivc. fflte (a 2 ) fifc#T?fc*ft<SftttX 

( a i) i o o s«a5^fc y 2 o asgp<t y 

<!:. fiSt- hv-JH4A<+»lr#^^H^^o fey. 

mm.ft<&T tfc y t-i.fc^*t*<fei>cDr*M* l < & 

IV 5 OSSoB 4 y ^l x <t . t-hy-JHtLt 

*>7'fi<M L < o tz y , $ b ic li 7 ^ ;u A[5]± fe-S lx 
14 £)I £ © ,« y titfg <<pofcyr*ft fc*©HH*t#e£ 

[0 0 2 4] ffire (a 3) /£»T'fe-i>&&g* 01 ; 

x^b>tLTIi. ftlcWIBIifcl^. (1) ^SA< 
0. 9 0 0-0. 9 40g/cm3 »f L<liO. 9 2 
0-0. 930g/cm3 , (2) 190 °C, 2. 16 
k gwSlcfclf§>7> h-f i/TV?* (MI 2. 16) A* 
0. 5~50g/10^, HtL<li1~10g/10 

«ty»*L<i*i -5 g /i o». o) ea^tje 

(X«K£) #4 0-7 0%, fccfctf (4) 

ait (dsc) i=j:yaue$*i*itjs 

*iR»/-f >tf— JO A<1OO~12O°C0?|tt^t 

teCD^SafiK^Sali^l 1 000~4000kg/c 
m2 . ;g®2 3 0-3 6 0°C(7)^frTIC, ^ v*;Uffi^ 

[0 0 2 5] ±Effi©Aa&fi6»i:LTtt. 7*0^1/ 
>, 7"f>-1. -T V7"f U>, ^+-tr>-1. 4 
^7U^>^r>-1. ^-<7-r>- 1 ?(D^S^3-8<Dar 
-tU7^>^, f-;i,7tf- K X^7l/7^'JU— 

^CDa^Sl*. ff-tU7OD)^5~30 : E;W > 
t-;U7-feT-K7)ii^3 0^7U%iaTT!fc 3 
^ Lt^„ 

[0 0 2 6] ffirlB (a 3) JiE^irLTMftMlrli. 1^ 

u>*?4«^». x^u> • mmt-jmnisft. x^ 

U> • 7<7 y;uffix^;u&B£tt. x^b>-7^ij;u 

^<*. X^U> • 7-7 y7USt^"T7USm^i*. X^U> 

&(*3& t*6<* if ^ *i 4 . c *i & © * -e t x ^ u > mam 

[0 0 2 7] *^B^|zfcLxr. HTjSB (a 3) J$^li, fj} 
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BtJte (a|) j£#1 0 0«ftSi5|ZJ4LT3»»gi! e ty'> 
-?3, fllH (a 3) f&'AtfftliZ (a|) 1 001 

[00 2 8] *HB^(Dagffl#B7-< JUAOTiSS 

asu-^i-j&CTffiffljtt^Buia (a 4) fig»i*. 

?t>-1. 1 . ^+-b>-K 4 -> 

^;u^<>t->- i . t^f>- 1 . j i , ^-tv 

-1^. i*SHsJt3~1 2fflff-^U7-f >0) 1 fl^fcl* 

*b70ft«#T?ftoT. ( 1 ) 
*»3~1 2(0(i-*U7^ >^£*A<S?£L<I4 2 0 
=E)l%HkT. <fc "J L < I* 0 . 1-15 =E)l°/o. $ b 
Icjf £ L < li 1 - 1 2^E;U%, (2) gjg#0. 890 
~0. 9 2 5 g/cm3 , Jif^L < 1*0. 9 10-0. 
920 g/cm3, (3) 1 9 0°C, 2. 16kgfll 
l=*5l+^»>;U h-Ox (M 12.16) ftO. 5-2 

Og/1 0#\ Sf$L<liO. 5~10g/10^, 

(4) i 9 0°c. io. o k g^sicfcit^,y;u h-r> 

T7^7X (M I 10.0) tmW.M I 2. 16<t<Di± [ (M I 

10.0) / (M I 2. 16) ] 4*1 ~2 0. (5) tt^-ft^ 

(Mw/Mn) A'2. 0-4. 0, (6) fc** -V hUtlb 

M8 0-1 0 5°C, ( 7 ) ^M^fiS^mf+ ( D S 

51t^fl)rt. ftiftli&tf 1 0 0-1 2 0°C(DiGffl-C&-5 
Ci, (8) KrCDSCI=J:*aiSl=J:yf»«)*lfcllt« 

am-fc^r. ftjS dRSi/'oe— j7) *y 1 o°c« 

(9) ftffiM&a&AKKitl: (Hi) b±mSMM 
mi (Hj) i:roht^*0<Hi/HT^0. 4 0<7)f#14£ 

tLTIi, HUaO) (al) B«a>t,<DA<tt 

[0 0 2 9] ^ailJ«ttSlfl/>^l!i (A) 
IZjSl^T. BUte (a 4) jft#li£ajft#T*l*ttlt£t. X 
5^>&®Bi (A) £tt©ffifi!SS*WiL-C<D&B£l$ 
iHbB*Jt&j (e) A<i^U>S«|g (A) + 1= 
lS-l=a*»*r*«fe3l=. R»<tl»Jt«l (e) t<D^ 

^roia^fttfflrfa (a i) 1 o oM*gp^fcy i a 
i) ooiiasfcij sasaiy^^t, 

I < ts\.\. 



;ufcJ;l/^y7|-^vx^b>7^^;ux-x;KDiI^^ 
(d) j£»cD-j$»-cfc6?y-fey >S8£it£ 
ftBlttitx*^;!,!*. ^'J-fe'J >*S£a£<*O)7Kg!»0) 

5*., *«t<it i®$stm8L8~2z<Dmmmmm.m 

<DfliKSTxxT;HbLT^#b*i^^!feir*fe^o 
-c^*y-ty>^^«^fti±> a^S4<aa2~i o. » 

*U<li2~6©^«^i*-Cife^c yj-tr'J>Jt^S 
£<*<7)7ki$S0)9*,. xx^Mfc^ft/cTkigatt&lii 

eiii±-cfcy. »*L<iiieui±A>o7KK«©ia(7)7 

0-1 8CDBIB»l^-Cfc^Ci:A<»^LL> <> 

[0031] hub? y -t y ^i^l^itelixf ji, 
tLxit. y>*/ 5$ u-k v^* 

y-tzy /^us^f — k v-^y-tzy >^/tn- 
k y^'jtuvv^ou-h. h y y y -tr y >^ y 

U x - f- if £ m if £ *< -c ; £ 3 o t$ I - v 9 1 J -tr 1 J > 

14. HtffB (a |) -f^-A^BI (Ap 1 

0 0liail:J!4LT0. 1 ~3mMSP. S?£L<liO. 

2~2ii^w„ la^MA^'o. 1 «MSP<i;y'>^^ 

[0 0 3 2] BUta (d) fiE»C0t 0--3(Df$.'AVfcZ><7 

y-tr'J^^yBiWitxxx^tLTIi. ^'y-tr 
u^ytn-h^ yy-try ^^u- h. ^y 
-ty = <7' 'J -tz 'J >i;xf7b- h 
^if^^if-sctA^t-So ftic^y-ty ^^^ti-ux 
-h. ^y-try 70b- hA<»*LL^ 0 ^y-t*y 
^^ysiteitxxx^KDia^ai*. fj«e (ai) 
i^^^-^^-x^gg (ai) 1 ooaftsuic^ur 

0. 0 5~3amSfl. S?$L<I40. 1~2SMg(5r*fc 
So ie£ftA<0. OSlMiiJMl^. 7^bA-N 

[0 0 3 3] fuse (d) f&ftOt, r>— 0SiJ(D/$^T'fe^ 

^•'jt+yxf u>7;i/+;n-f;ui, x^u>^*ij 

a -;U©«^S^«:©*tt*iSa/l<R*ft 8-2 2(7) iS 

2~io, ff*L<ii2~6<D^^a^<*T'fc-5). ssa 

7;u=i-jHiKaia8~2 2(D7;u=i-;ur'fc^li\ IS 
»T?*,*l&ft-et.J:<. fi^K*lil1 0- 1 8 0)7J^ 
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(A1) 1 0 OMSBIcttLTO. 0 5-21181. » 
£L<liO. 1 ~lS*SSt?fc4. K£s#0. 051 

[0 0 3 4] ItreiKfiffl (d) (DlE^ftA<fIIB 

(ai) "fS^-X^I!! (Ai) 10 011 

^-f^uASffijb^totxfcy, »7a-v*v7ttl= 
& o fc y . £ tz »>-J UgftOftl * 7 -f A <fc <f § is 

[0 0 3 5] *fc. *^(D^iagffl7^ ;UA(DiSS 
B»t«J«^-*l(rBx^u>*»« (A) in*. gHblfc 
JhSJ (e) £3&iirrSCij&<»*H.\, frEKibRSihSiJ 

(e) tLTIi. 7i; — n^^'J V&OT'fcOTS-W^L 

l*. 7i/-;i/£&Hbl»JtSiJ<tL-Tl;3\ 6-t 

- 7^7U- 3->f)b7i - — JU1^2@{$. 2. 6 - v- 
t -7?-)l/-p -<? U7— 2, 2' -/^UVtfX 
- (4-^^1-6-1-7^71;-^) , 2, 
2' -P< ^L/> tfX- (4-X^JI/-6- t -7^A/7 
, 4, 4' -7^'J^f VtfX (6-t -7^ 
L/7— Jl/) .4, 4' t*X (6 - t - 

7fJl/-m-7 U7— /U) , 4. 4-vtFD+vv7 

i-;iv7pa^>. 7^;Hbt'^7i/- ;k x 

fb^b7i/-/k 2. 6-v- t -7^U-4-> 
n -? xvJI/- 3 - (3' . 5' 

-v-t-7^;u-4' -tFo+v7i3) 7otf 

**-K 2. 2" ->^U>t*X- (3-y^;U-6 
-t-7*f^7iy-W , 4, 4* -^*fc*X (3- 

^f;i/-6-t-7f^7i/-iH , 4. 4' -7t 
Uf>t'x (3-^fjt-6-t-7f;i/7iy- 

/U) , XxT'JJU-jS (3, 5 -v- 4-7^^-4 - 
th'atv7i-JH 7at?**-K 1, 1, 3-h 
'J 7. (2->«*JU-4-L KP + V-5- t -757U7 
i~;U) 7£v. 1. 3. 5-MJ/^A/-2. 4, 6 
-HJX (3. 5-v- t -7^;u-4-t Ka+v^ 
>v;u) *v-t?v. f h?^ U^L/V-3- 

(3' , 5' -V- t -7^JU-4' -t(-'D*v7i 

-;u) 7atf/j-*-h] ;<£v. HJx (3, 5-v- 
t -757U-4-fc Ka + v^vvVU) -fVv7SU- 
K 1. 3, 5-HJX (4-t-7f;b-3-tKa 
*v-2. 6-v/fM>V« -fVv75?U-h. 
1, 3, 5-h'JX (2-tKO*vIf;K -s-K 

I IV*;-/— 9 4 fi MM 3 H R HI — M I -rf- % / 



-;i/-t'x [3- (3, 5-v- t -7^;u-4-t K 
□ +v7n;H T'nt't^-h) . 2, 2-^*-v 
Ifb>t'X C3 - (3, 5-V- t -7f;U-4-t 

Ka+v7i-W 7ot°^-^-h] . N. N ' 
-tM^uvt'x (3. 5-v- t -7^;u-4 -t Ka 
*v-tKo-»tA7SK) . h'Jlf U>7''Ja- 

;u-t'x C3 - (3- t -7^;u-5-y ^;u-4-t 
Ka+v-3, 5-v- t -7^;U7-'J J) - 1 . 

3, 5-h'J7v» . MJX (0- (3. 5-v- t 
-7^-4-fc KO+V7I-JI/70 if*-^-** 

7 1 y -jusiHbKiJtffliia**** sooi-U, L 

< I* 6 9 0 lSU:0Mt£1*T?&5. 
[0 0 3 6] Huffi'J >SHftlKJhfflt LTli. 
•>'Xf7 l J;b'<>5i | JX'J h-;bv*7v7 7-f K t- 
h7+X (2, 4- v- t -7f^7i-W -4, 
4' -t'7i-b>y*X77-1'h. huxy-;i/7i 
-;rtx7?-f h, hux (2, 4-v- t -7^;i/7 

7txX7T-f h. V (2. 4-v-t-7^;i/7 
i-^l/) -^v^X'JX'J I — JI/y*X7 7-fK t*X 
- (2. 6—>'-t-7"f^-4-^fil/7i-;W ^ 
>$x'JX'J H— ;i/v*7x77-f K v7i-M7f 
v;i,*X77^h. MJX (y_;i/7i-W ^77 
-< hffi'JvBSV— 7, h'J7i-;U*X7 7"f hfcfc'tf 

mi bfts. 

[0037] BUSB ( e ) fdc#<D^am#BUfEiIfil1*iag 
g7K'JX^b> (ai) ^±»<t1-^^-X^flg ( A 1 ) 

1 ooMSBlcftLTO. o 1 mmttHMVtb&t. ffi 

tax^b>^s}Bi (a) ro^bufi±3as* < 'j^<^y, 

mmizmm&ttW&z y, 7^;uakvx;k7)36£A< 

*<fc*«lR]*<fc*. 0. 5«»S5^SiK.4t. 

fbtiS7^ ;i/AA<!6fe L fc y » «^(D)SS t 4 tfj&v 

y -eft < . mtto±m<i£mmz 7'u-K7^hLr7 

[0 0 3 8] SJilC. *^B^roagffl^)f7^;UA(D*r B 1 
H$mi«1-'i)* 0| J7a t'Uv^Si (B) icoiNrai^ 

4. zro*"'J7'nt , L/^I (B) li» 7nt°b>- 
ff-tl/707 v7AttM^<* (bi) , *tzit®m 
<n *S147K 'JtU7020~ioo «m% t estt^K 
'J 7a t°b>8 0~0M%<hfrbfc6«tli!*ll5£ ! $i (b 

(a2) t^^w-r^twcfc-So Jiftwici*. «rc 

(bi) f$.'A-£tz\t (b2) «»i 00»ftSPlc^Lr. 
BiJta (a 2) ^^5-4 0119, »*L<li1 0 ~ 
3 0Sagpi:, HUlBKSffJ (d) ^O. 3-5113, 
5 2 *L<liO. 5*-2«ft»d**-&fct,<0*<»*L 
L^o ffrtB (a 2) $#1*, ^SSI (d) A^tK'J 7a eu 
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*A<ffifi (bj) tiftZtzlt (b2) f&ftl 0 0SMSPIC 

(C) t<DlM»»*JEEfA<*or<«l5A\ 
y. S£L.<ftl\, SfettC:. BUfB (a 2) 

*a<#je (bi) fit»*f=i* (b2) «»i ooaasuiz 

(d) /S»0)IB£*A<iJfB (bi) rt#*fctt (b2) fi6 

»i ooaMgpicWLTo. 3S«sp«fcyd>ftL»t. ? 
-r ju a A%attiz * o fc t 1 4 & fc ?*i*tfc y . 5 a 

[0 0 3 9] *SBWI=*5lvc, BUlB (bi) j£#l£tftA 
11 <D ? □ t° b b - or - * b 7 -f > 5 b y A ft ■ £ ft T? fc 

(1) glf#0. 880-0. 9 1 0 g/cm3, 

(2) ASTM D 1 2 3 8ICPC., 2 3 0°C. 2. 1 
6 k g(DffimTVm%.Ztl&* )l> h7P- b- M<0. 
1~3 0g/10», &?£L<l*0. 3~20g/10 
*h (3) =i^E/ LT<7)ar-:tb7^ b#*T 
Mi)< 3 0 1S%WT. L < I* 1 - 2 5 fift%. £ b 
l=ff*L< 1*1 ~ 1 511%, (4) t** v i-mt&tf 
1 3 0°ClilT. Jf*L<l*1 2 5°C)iLT. fccfctf (5) 
;-ft*v bbpJ;ggflttA< 1 5 «*%KIT. » * L- < I* 1 3 
fifi%WT, £blc»£L-<l;J:l 0Sft%Jy.T-eiai)C 
£i<»*Ll\, ±lBf*-v htfclb.S.tfl 3 0°C£i®x.6 
<!:, *#b*i&7-r ;U2»tfM£;gt— hv- ;H±#S<fc4 

aS5g^*vU>5 0 0ml lC;§fl?U Sfcl^T*M;S* 

T-&;tu * bi=2ot©/<x4ii=4ftiHiiftBa. ata 

LTfSb*if=a«£«ie. KB. K«LTffit4Ct 
l-^y**)b+L-5t<D"Cfc-5A<, C0)ig#1 511%^ 

tz $ 0 1 ft « £ a* fc * l , mm m m 1 2 < ft y » 

£L<ftlV 

[0040] HiJlBa^E/ V— fiE»t LTfflff-tU?^ 
btLTCi:. :?°Dt:bb£RS< , @tSI3&2JaU:, *?£L 
<li2~80>ar-:frb:7'f b. fl"J;Ui\ x^ bb. 7*x 
b- 1 % ^bxb- 1 . 4-^f^^f>-1, 

[004 1] ME (bi) fiJt^cDfSigli. ft\zum$ti 

'A*niT>/v — 7I-I /-? v >/mrr<**8illW:S-S-fflfl46M;Ts*.^ 



/\*-}-V'7A^<D/\ay>'ft£$l) i^fif I ~ ! 
fbS-OA^l) <t. S?£ L<lim 3 L TO>m 

7 = >s. yh>g. ^hy;us. *^7^s> 

*ag9Ht£«!$!) £ b ft SMJSmft i: % 

T^^y-M^^s mffi»^ji^lcJ:oT. 7*at" 
b ><h flfBO t° b > * PS < «t=lt& 2 lil_tCD a b 
7 b t ^. ci I- Jz y Sit^" 5 C t tfV i -5„ 

[0 0 4 2] £tz. *f|B^|Z^>L^T. ffllB (b2) fi£» 

li, fl/>^fcJ:i;/^fcli^f 1 t»0)t 
£¥#5 0li%W±1!fc5*B B aI^l/7^ b*°'J V 
-T'fc^lSJ:^. #Stt07K'J^nt o bb-^7tf 
•J 7f>- 1 fe^L^li^P t°bb^^*^b- 1 i:C+l.b 
^ < K^Sif 2 ~ 8 <D a - 7t b 7 4 b t <D ftS^ft ^ ffl 
l^&ZttfVt&o ±fB^at ,, bbfc<i:i;^b-1 $ 

5D < . i^UX ^>f>-1. 1 , ^v^t- 

b-1» 4-^fM>f>-1, ^t>-1, 
f>- 1 fccfcl/^-^^b- 1 fttWlf bftSo 
(Da-^j-b^-r bl±. -«a*fctt^«SJU±SaSI§ 

tpwJn \zls>&'At$&V/-£tz\t77-y- 1 f&ft&m 

*<itL<fty, a«Majs^B!»ttA<«T-r4«fc 

5lcfti,<Dtra*L< ftl^o 

[0 0 4 3] HUfB^^tt^'J^-b^-f bli, ;*8|n-^ 

<7Xb— ftHJ^58»0)*A<6 Oli%lilT, W^L<li 
5 0Sl:%JilT(D ; t,<DA^35Ll^ ;»§Sn b^ 

6 0 «ft%cfc y ^ < ft S b » ^ H B B aSP^<?)tki?3f)< 
'J>ft < ft y . ^ -r ^Acoiltfctt^iS-ft&ftteAMST-f 
SJ;3lcft§ 0 ftfc\ 3M»n-^^>^5t»<D«d 

tt/K'J^b^-r b<D«I:l~x=tL. 5 0~2 00<§MC0n 
-^^OTLT, SftBirel (»». 5~2 4B#r B 1) 
3HB23iES-ti-, Mn-A^ bttaiHU&<7);1i|5£tS¥4a> 

Mftit^bJtaiapiisto-cfe*. *fc. BuiB# B B B t±7K 

y^"b7-f b<t L-TIi, »*L<I*» I F«S»^* (M 
n)A<1, 000-2 00. 000. ^blC^^L<li 
1. 5 0 0-1 00, 0 0 OT'fc-SC Ll\, IS 

^t*)^!: (Mn) A<2 0 0, OOO^ixSt. 37 -f 

;UA^ffJA<ltL< .1,00 0$*T7f*ttttM3£ftMS 
■k-q- A > o irtfZ* 



(9) 



ftffi 2001-162737 



>T?fcy , $SaHbgA<3 0%KTF. 0. 1-20 

^(DfS^Iltt^'J^U^-f >£Sl*U ^gliO. 88 
5 g/cm3 JilT. 0. 855-0. 8 85g/ 

cm3 Trfc&o ftfc\ CClcl^&JHtgili, J I S 
K7 1 1 2<Dffifltt)Et£t?aiSLfc»K**l::. t° 
'JZfa tfUXD 1 0 0%Sg B l^S^O. 936 g/c 
rr.3 , # a B B (DtSJO. 8 5 5 g/c m 3t LTttlJ 

hLfc#Kt5a)P B 1lCtt^.. 1 9 0°Ct«EiLtv- 

ntLfcfiL 2 3 o c-ete;tLTftS!£*t4 : t0)-c-fc4o 

[004 5] SblC. *tBJ(0^S(D#| 1 tt* l Jtb7 

l\ ^ftfrb, #^';tl/7 0A^Pfl/>- Z> 
1 £«£<*0)i§£lCli. £AIM¥i&SA<1 0 J o 
u I e/g*ilfefcftc:tA<»*L<. lEHtltfy + U 
37 -f >A<^Pt'U> • x^U>*M£ft<Dli£l::li. £g 
B B «tA'20Jou I e/g*I^fe4CiW* 

li*. ft*>\ &&mmmmt. ^n^sss&mit (ds 
*i*«-c*s. -toaistt, Dsctit. (m &m 

mWm: DSC-50jffll\ Om 

^AtLTIi. -y->7)U£5 0 o C/#(D^;£itJf T*2 1 
0 o C*-C#;gLC<DSJS-C*5^r B 1«taa, 1 0 0°C/# 
OTKSil® T? - 4 2 °C$ T'^iP L - 4 2 °CT* 5 ^NttB 
U £blc-£(D&2 0°C/#<DJ|;&ifJf T?-4 0°Cfrb 
2 0 0°C£T-;?i|££*Tft*.li'JUV 
[0 0 4 6] flffi#ftttJK'J*U7 LT 

I*. ±a>Lfc^neu>^ v fcJ:u:/*/il±^x>- 1 
J*#£*$*ffi£©ftti££*4:7*neu>J|Mft«* 
{*. ^f>-i*»iS*. 7p tfu> • x^u>ita 
7"aeu>-7"f>-i#IS*. ^at°u>- 

7x>- 1 • X^b>CD3 7tftM£tt, ^Dt'b>-A 
*-fe>-1 • *7t>- 1 <D3 5cftl£M*. 3fPt°U> 
• Mr-fel/- 1 • 4 ^;U^>x>- 1 0)3 7C&M£ 
ft. ^T>-1 - If l/^Sl^ • 

•b>-i • *$Ty- 1 (D37cftM£<*, ^" J f> - 1 ■ 
^+-tr>- 1 • 4 ->^;u^>^>- 1 CD37cftM£tt 

l?U>£S£i*<Z)iI£, X^U>j$»#*ftA<0. 0 

i~3oii%. »^L<iii -2 oaa%a)t,roA<s 

£ L l*„ x^ U>j*##*raj&< 3 0 M% J: y £ < ft 4 
i:. »&*i6 7-f;UA©««(KjaJK3&<ftT-r-5J:5l=ft 
•5. **9ll=fcl*T. !MM*# 'J Jj-U7.fi/li. ±ffi(D 



7Dt°u>fcj:i;/*fcii7"x>-i tz*it>£&<m 

m$L2~8 0)a-*lsZ><c ^t<D&M£#tLT&. m 
%<DZfo\£ U>jS»fcct lf/-£tzlt?T>- 1 

-5 J: 5 IZg^ b g L T ffl I v 4 Z t A<T*£ 
•6. BM£g-f4iI£. 7nt°U>fccfci;/^fclil'^ 

bft4Hi*'4^ v-£ . £ftl0>2£ttML 0>I;Lli. mt 

v y * v ^ aic at# l fc^ $ ^mmm% tnji^ 

7;USxOAfrbft4fl4!£&£ffl^-C. 7jC«<D#ST* 

a Q 0 S<D£5£t4a>ft£ b . g M£& £ *i/iP/r5gtf>f#tl * 
**4IMM4#y*u:7*>£ttffl-r4©A<»*Ll*. 

[oo4 8] -73. *«wcttffl*-ti-53^att^peu 

1 • x^U>3 7t£«£<*<t UTIi. 7PtfU>A<£fi£ 

c^b*m^<*ii. ii^5oii%i-u. ay 

<7)(t»*< 5 0 »ft%*jS, Sf * L < It 1 - 4 5 11%, 
*6i:»*L<l*5~44M%-eft«ui:4«a$L 

Ctib^P t°Ul/ • 7>>- 1 *»6tK4. l^-fft 
1 3 1 ?i# t/. cfc 71 ^ ^ C <!: ^ 

b. *f£B^(D# a B B t47K"J^-b7^ >t LT»JIlcffll>^, 

(Hunts Man) \±<0 U-7X^-^^7 (REXTA 
C) . (») (D^t-lvl (UBETAC) « 

[0 0 4 9] *fEWl3fcl^r. sUte (b2) 

4JSStt*y 7"P eUXi, *Sp#A<;*I» n -^^^ > 
^i§t4<D 74V*'J s f-'"J t J 'J 3fP f U > T? 

y, »au«»ffl. wtb*»ffl. 7*a-u»ffltLriii« 
«si±* y 7p e u>«i, 7"o e u t, ck 

<. ^fc. hUIB (bi) fS^^^t;. -JuMv^t'&.a) 

Jt#0. 8 9 0 g/cm3 ty±0t,(DA<J?*Ll^ 
[0050] T'P t"U>i:(Dtta^lrfflL>bH4a-^- 
U7-f !/<>: LTIi. sijaLfciD<. 7"Pt°U>$-^<. 
MIS!2~80)a-tl/7^. x^l^, 7" 

K / <>7->- 1 , 4 1 , ^ 

4r-b>- 1 . ^7^>- 1 . 1 ^A<*lf b>*t 

JA rfi f,mitT'i. Sii-T^i^yteJ-rC-f^^— i M 
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iilT. Sf*L<l*1 ~2 sa^^^S^PfbV • 

x? u>0>7 >?Aft«£{*£fdi7a 

?t>- 1 £2 oM%iaT£#-f tfu> • ?t 

a t°U> • x^u> • 1 CD = 7c^ >5'i i ftl^ 

i^U>$fcli^^>- 1 t 7P t°U>t(D« 
■fcfttfWfcff* LI*. flSJSStt^'J 7"P t= U>l*. 

[0052] Htite^B^tt^'j^peuxi. ctiKa^ffi 
7tf'j^neu>©»i£*j*i*, tti=MiR$;h.&ta-cii 

m. *X7^>i, x— rJUS, 7*x— gffit 
**. 117 5 KSL *«S*ft*»*®lt*. a*.- 

-fj*--5. &*&££frrr$**ft**B) 

Sftfii^jStt. *«7;u5--*Aft*tt (HJ7ju+^ 

TVUS-^A. v7^^7^i-')At/'/\7'f h\ 
T;MrJU7JUS-'7A-fe7.*/\ : 5>f K*) . 7;U3**> 
***r3?ffl£ft*«J (m-y h+vHUX o-> h 

+y7i;-;H© : E>'7;i/3+y^iM^ o - 
/ua4r5/*Mft**, 1, 3, 5- MJ 
CT**tt4teft*tt£/n*fctttt$*m\ 

-^SS^!fcftt*<D7aaicJ:oT, ?P If 
li7Pt 0 b>tBi)tB^Pt°U>^I^<, &3liS2~8© 

[0 0 5 3] £tz. miWlt&litf'JI-ls?* >*S«fctf 

l*. 7* «j;m, >*7$ M ;H$. i*7*UJUI. "? 

6J:i;/*fcltt*i60)iXf*. i^K*^ 
a>RSH*. *!Sf0l*K&7 5 h\ 7 5 -/ft**. f'Jvv 
^^7^'Jb-h> th'P+v^7^Jl/-t-fJ 

ffli^r. if*ffli^fca»«>*ai= J: y*tt 

[0 0 5 4] *S6Bjj|cfci%T. mmtiL® (b2) I*. 



0 011%, S?£L<li2 5-9 0li%T'fciJ. ££| 
ttjK'J^aeuxDfJ*!*. 8O~0H%, #$L< 
1*7 5-1 0«*%rfci>. *itt*'Jtl/7-f >0)9I 
£A<2 0 *tttt-P$-ftB#tt* 
g €> C t *<Bitir -5 * *i# fe ■& o #814* Wl/7 
oi*. »£;fc££Jf 7*;uA(Dilimtt^S#0>«ii 

7 ji/A©HJ8M4^3l»*tt**0tt««a*£ atf>£ 

[0 0 5 5] *fc**l|lilcfcl*T\ BUfB# B B B tt7K'J^U 

7-r><!:^ B l1t7K , J^Pt 0 ^>A^b/«^S^i}flll§)««!l (b 
2) 0>Iit?73;£l*. ^l-$i|IS$Hi.t<Dr*^<. 

[0 0 5 6] *«W<D4>ra«£flWi-r.5#'j:7neu> 
SISBi (B) I*. BlJlB^Pt°b>-ff-^b7-f >5> 
^AitS*(* (bi) $r=l*ffl£tfrlB*Bj£t!B (b2) , fit 
fB«i|£Jlt£x^ a (a 2) 

fc<fctmfsiftftsj (d) *maLfcj;5<ci!i*Tf^t;t 

(DT'fc-SA^ C^.^aXfelZ/^glcJSCTntFSB (bi) tic 
^*7cl*BtfB (b2) fitftl 0 0S»gpic^LTmilBit 
itttj±m (e) $-0. 0 1-0. 5119!, £F£ L < I* 

o. o2~o. 2ms.ut^^itxtmt>ui\ ^<Dm 

*. (e) fifc»A<iWffi7Ky^atfu>»«IB (B) * 
l=JS-l=iS*«-S[-*-5«J:5l=. 8513 (a 2 ) fiS 
StK'Jx^u^ ( a 3) t,L<liil!Btt«ffiS*'Jx^. 
U> (a4) (e) i»t(»7X5i-/\*»;f(D'<- 

x®mtLx&m-rzztzmfui\ mm u 

2) (a 3 ) S^tKli (a 4 ) 

I*. VX^-zvy^^roBiJia (e) ^CD#^S^3~ 

1 0 M%. L < I* 3 ~ 8 Ii% i: 4~ -5 * a 

fetl-!*'cfct N o 

[0057] tz^t. XfgBjxD&^m&my * jua 

SSI (AM) fl)5l^b)iori^, 
[0 0 5 8] ^4SIM*i*t4xf u>$«18 

(C) I*. SSA<0. 9 1 0-0. 9 45 g/cm3 , 
5f*L<l±0. 9 1 5-0. 9 4 0 g/cm3 "CfctJ. 

19 0°C 2. 1 6 k gitairfcit.5)^;u h-f >x -vV 
7. (M 12. 16) #0. 1~10g/10», »$L<li 
0. 5-5 g/1 0tt-Cfc6SSitM£g£*°'Jx^U>. 

(ci) j±/S»<t:-r'5 ; t,ror'*^„ 

[0 0 5 9] Suia (ci) fi£»(DggA<0. 910g/ 

r.rr.3 *--Sml^^-|± « f. *). * 7 V /L JL mBllt*M/|\ ^ 
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•5 If y i)\ BtttttfS < ft y Sate l=£ * 1 0) <t ft 6 
fc-tti34«fcy»*L< ftl*. b(JE (c|) j£»<D 

MI 2. 16**0. 1 g/1 0»«blj/hi l*t,(DT'li. j§H£ 
l£®A ? S<rfi£^ttlc^i,(DT?»*L<ftL^L» 10g 

<DT*»3:L<ftl*. 

[0060] cc-emnE (ci) itMttasii 

IC® Sftafififttt A £ ttfc x ^ U > - or U z> 
LTO«£JHb£!$) (^S>, /N'^v^A^CDfl;^ 

£*EtL<l4&ET. *fcl*«$l=«fcoriiKET 

•So 

[006 1 ] siIHex^U^ir^a^^^-Sa-^-b^-f 
>£ LTI4, :/Ptf U>„ 1 . ^<>^>- 1 , 

^*-fe>-l, ^^^> - 1 , t7f>-l, 
1 , 7^-tr>- 1 . K^-b>- 1 . t- h^^-b>- 1 , * 
£$T-fe:/-1, 4-^5 1 JU'<>7 L >- 1 . 4 - > 
^*t>-1, 4, 4-v>fll/'<>f>- 1 ft«h*<7)K 
M3~20ff)0!-tU7-fX fc5LMiC*lf>©;1^ 
**<»lf&*l*J&<. C*ie>©(t>T?t,«*a3~1 2<Dar 

7-f>£*fii4, i?£L<i4 2 o^;u%iyT, «fcy»* 

L<I43~1 5^;U%t?foS„ 

[0 0 6 2] *S£01l::*;i*-n;)U BUffi (ci) tfi'jfrb L 

r. tfr&LfclEffl©»tisj:tfj« ;u hof^x^t 
*-<5«L $blcTIBfc14 (1) ttA<b& (Xttfc) #4 

o~8o%, (2) **jtafi»aw (dsc) icty 
3MS**i-5tt^isaflfcy. A^«aefc*iitjsa) 

W, IflAtfl 2 0-1 2 8°C<D©H-t?&6C<!:. fc 
<fctf (3) &3n£a)&aKfi¥&f: (Hi) t±&§& 
ffimm (Hj) i:CDtfc*<0<Hi/HTS0. 4 0^St 

y»ai=ftffl**i*. o^h-tf 

•^7 7.. =M-tf-y<7X (Z#1b^ «*) H) . ^b'^ 
17. (^^5*;ua«) . NUC-*''Jlfl/>-L 
U $7-tr> (B*a-73- (ft) S) SfcDifrlSS&tf? 
If b*t£ 0 

[0 0 6 3] **wi=*si^r. ttM««IA-r«x7U 
(o it, uratfej:?!^ file (ci) 

S±«»i:-r6t©T?**A<. JUtHlcl*. file 



0. 01-0. $f£L< I40. 02-0. 2 

(ci) i£im.f&'At*$>'<-*®m (ci) ti*. nr 
is (ci) ooa*»af=y. ««g#yx*u 

> (a3) ^3~20ltftgp. »*L<I*5~1 511 

as, *s*ix*5ic(6i:Tissitteffije7Kyx^u> ( a 

4) S1~5M». «£L<li2~4aigp#££-fr 

[0 0 6 4] *^<DjgSH^gfiE^Sx^U>^mBl 

(O icfco-c, stria (a 3 ) «»i4, assuage 
tmm. mm$i (d) (o 

T, mrffi (a 3) J*#A<miB (ci) OOMMSPC: 

» lt 3 ■«* * y '>ftt*t, wattsajii34<+»i=ie» 

StLftt^j3-t*lA<fc*„ «l=. fllB (a 3) /$»A<HtilB 
(ci) 0 0SMgPIC^LT2 0«*gP<fey ^L* 

ftTLfcy. f»«lttl£*3S«Sf<ftor. is o. 

miz % 7 4 )\,J±i)Wtitz y . rt»ai*a>S6£l::J:ya- 

JUif> Lt5*<f§* Lrn«^H t ft o fc y , *fcR»*ift< 

ar?r«a«*4<iE»Lfc y r*«isi3i<fcy l < 

ft IV 

[0 0 6 5] *fc*£Bl::fcl*T\ huIB (a 4) 

I*, iisssiicDii^iis]^, mmmzm&Li-&mti^T 
isAv mumm±m <e) A<fjfax^u>^n 

(C) *lCt4)-|C;g^»i4-ri,J:aiC, tt&fclftltftlj 
(e) t(»7X$-/^7f i LTffifflt5t,(Dt*fcl)„ 
LfcA<oT, ^(DiE^MA<fjlB (ci) f$. y A 1 OOII 

aaty isasuy^ftut, Bit4A^$<fgwaib 

A^L*7 < ;UA<t ft o/:U, * fcJjE»B$<D«tl!g«tt *>i? x 

)m±(D m±$imti<+fttz%m $ Hft ^ 5 . 

-73, lUIB (ci) fi£»1 0 0aS«3f=y 5Bfttf J: 

[0 0 6 6] $ bl-#S6BJ3<Dt£*®$$/£-f *x*U> 
(O irfc^T, huiBIW«i] (d) <DiB#aA<sr 
IB (ci) fiE»$ifi)t»<!:r-5'<-xmBi (Ci) 100 
Mftgpi-jPtLTO. 3Mgpj:y'>ft^i:, EftSfll=^ 
o t <D i: ft I) -€-*l*<fc y . 5 a*Si5 <fc y ^ < ft s 
^Y-IUASSA^tOLNfcy, K^Q-> + >^ttl^ 

^ o tz y , -?>o\sAm±fo& i^t±m torn y it *<s < 
fto^y-r.& c fc5icft-&fc-etiA<fcs 0 3»<jua 

fc, flSBIt1bK±SiJ (e) <03A)ft^ffIfBtttltt{SS$ 
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#<^MWfcSL. 0. 5 afigfl #b 
ft -5 7 -r ;UA*<Slfe L fr y . SL^ISS t fc -5 li A* l J t? 
£ < . ttSBBIblttJtffl ( e ) tfgftttl:: 7 'J — K7*7 h 

[0067] *fswcr*. 7^;uAoj#ytt^aa-r^ 

(A) ©*ft<tt-». ttl=tt&Sftfc*!ft!ftttl& 
t^Bl^ffl1-^MBi^b>^fll (A) ic?p-v* 

v 'J*, ^vU3->. g 2 0 WT. 

t-wi^om. im±m. 

= h\ N. N' -v^U-f ;U*+-y-7'£ h\ £g5l£(D 
ffe, *°'J7S h\ tK'Jxx^/U. /K'J*— ?t?*— ht?<D 

#tf£L<. ^v'JA, ^fiE v 'J =i - > J3 J; tf£j$-fe* 

[00 6 8] B?l2^P-v+>^R6±Sija)iE^ftlis flfB 
HfflttfiffiSETKUx^uv (ai) fcittfT**-* 
WB (Ai) 1 O OMSfllCftLTO. 0 1-0. 51 

a»-c*fti*j:i\, e£*j&<o. o 1 «*»*j(fci*. 

fc£„ £tc. o. sMSflcfcy^t. *#bft-57-r;u 

ttf&z, may a v*>7m±m9sum®fiT'%to 

b>SmBi (A) a>ft*ftffiftft<0. 4 0«Ti4iJ. 

[0 0 6 9] $61=. *35W<»55aBll£«l*-r4x* 
Is^&mm (A) . *B3B^*fiEt-5jK'J ^QfU>I 

mm (b) sj:i;/*fctts*/i*««-rsx^u>s 
mst (c) ici±, a*ffiffl-r*sitow»sesJW. jfffl 

i8ia«fl>K'f^->*iiiS14#J. Bll»gi7 3>i£. m4H& 



mm) . JtSffl. SiMH. «§fel»Jttt. KKH. Sfe 
8J («», £*4H) <ffc*«>aJai©»*i»****-frT* 

n. T-fc^mm* f7D>--f ^T^mm. ds?>* 
■v>c<d*3I1Ij©x^u> • x^u> • ^^u^ 

• t°b> • 7fU>7"D-yi7*MI*. x^ 

T'fcy. a^O. 0 0 0 5 ~5M%ifS -*?£>£>„ 
[0 0 7 0] **WI=J3L^T. ftIlfiX^U>S«Bi 

(a) , tK'j^p e_u>s»B (b) fcctr/x^u^s 

(#J^I*HiJiexTU>m8tfll (A) T?fcftli. ffifBEai 

ttffiffiS?Kyx^u> (ai) . <St&Bttx?u>-a 
-tl/70ftl^» (a2) , «8SJ|?'Jifl/> 
(a 3 ) . EfiS^iJ (d) fcd:i;i$1bK±^] (e) ©ffi, 
&SI=l&CTKftUtffiSat'K l Jx7U> (a 4) ) 

fe4L^li/^*>/^*y- 5 P-;U = 

>) jL-aw&® t-mwam* -mwtam 

[007 1 ] *fc. ±E«*Wa*lcBLT, febd^C 
&at»yfl>i«»*5S»;1»-r*Ci:l=«»:or-HlS- 

(d) eifctblttitffl (e) KrtBffittolttX^U 
>- or -*U7-f (a 2) . MlBfittft^ U 
x^u> (33) ^fcttffJSEEattfiSJtTK'Jx^u^ 

(34) t&t>frCtb K^-T^U> KLt7X5-/\'7 

«6;l^-ri)C^A< s CftbMBKfil^l (d) ^HHblWit 
(e) «fffl)*a-ft»«;"E^*)aiftl«-C(T3«Jia6^ 
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miGtfO. 1~2H%. £F£L<I40. 5-1. 5 
Ml96©KHA<»*Ll\, £fr. ig<b!fc±a) (e) ©i§ 
»B»tl»±« (e) bWE, (a 4) jaw*t©£tt 

a+irfittSKfcii&jtffl (e) «>arita^*<3~i oi 
li^o A^+irditoaiMB (d) 

(d) j£»fc<fctf (e) «»©»|ft^ai=«J:y, ffifttt 
[0 0 7 2] *^0)agffl^f7^ JUAI4. ± 

^neu>«tfi (B) ix^u>S«HB (O 
S©*#PHil*»l=J:oT. fc*3«5B©lf* 
J*. «x.tfx^i,:/3M8Bi (A) /x^u>£«Bi 
(O /*'J^aei/>*IB (B) /x*u>S«B8 
(C) /x*U>£ttfffi (A) ©«m*^&*4ISS7 

[0 0 7 3] »*#PUl*»fcLTI*» T$f-fJ»|«**fc 

Wa<Dx^U>St»K (A) . 7K'j^neu>3R« 
m (B) 6J:tfifU>Sil (C) £gfc£©fftii*!tl- 

^yttiftibmrnmL. £justt*yfr?>. 1 

9 0-21 OtOJffttjaiS-CtoTffUlL. n*»!-;^in 

*n© SttJfttti = «fc y b it $ ■& r * a - ? #if s t 
-raft t\ m ztitzmm imbi*»ssi= * y a* 

^>OM*lE (mmH 2 OG) = 2 9 X 
[0 0 7 7] 8£AStttt¥/*£fliI#tt*©ltA< 
O. 9*3&T?te7-r ^Afl)^7 Hfc&<S<fc<5fc-t*lA< 
*6U 1. 5fai5t. 7^l,Att(»/N7>XA^ 
jB<£4J3-Ml!&<fc5. /<^UI*JE4«1. 5kg 

G*jg-e & « t . 5i{$?S7l A<«T L T Jl#<D«|jR6<*'> 

A<fcy, -7j/0";n*5EA<7 k g G*a*4t. K#9 

^©$JtA<£<fc£fc*;M<fc3U *Klc2&<fl* 
irefc?* ;UAI=S#A7#±i;SJS*;|iA<*$. 
[0 0 7 8] BUfe^a-^7-|5lB#-|SS#5aSlCfclt 

iMMilttt, ?SS (2 0°c) ^f.HufB^'J^p 

eU>S4HB (B) <DH£ (Tl °C) WT©S)t*T'nr 



A. B#B*©ttBf A<fE*"r 4 C i 4«*4©T?3t»fta* 

©a*i*. 5o°cerF\ a?£L<i4 3o°cmT©;gg© 
[0074] mn^tammz^^m^htzmmw^m 

■7-c;UAIi, .&lve7.f Jl/A©& mffil5lpllz-Zti-€ti 
B#te*2~5te. i?£L<l42. 5-4. 5ttl=-tt 

^SLfcy. a? hi4a<*+#££ofry-r£fgiS]A< 

*y. *fc6«J:y*#l»fc, SWtMHTL. SSBrt 
L<l4^-f JUAl::B#A^A<£ C<6*J-t*u&<fc4©-e. 

[0 0 7 5] *f6W©»*Lt^88fl|-Cfc*^a-^ — 

*f?in!»u gfljitf. s#n-;u©aag^agfc*i** 

ctic^y ^ ;uA©?lfs73(S], ^-JS:^%«*fill=B# 
Cft,tl^B#lC7<;UA©l^lc£Si£lfc£&A,T* 
^a-^tt©7^;uA©g*gft*-fr*cti=<fcy. fit 
73fS]lcB#^-t±S 0 C©B. «*SS#f&¥/«*iaiB 
#&¥©Jt£0. 9-1. 5. »*L<I41. 1-1. 

TI4. /^;U©Sirttc#-r^©T— |K(= S 5 C i I4T'# 
y-vwMT'*t)LTSfSL<l4l . 5-7 k 
gG, cfcy»^L<l42~5 k gGCDaitnct^ 
M^LL^, ^«ffc\ /<^;UWE (mmH20G) t±tey 

-/srtkgG) <t©r a iici4^ie en ©«)&##£ 

[0 0 7 6] 
[141 ] 

•^fi (kgG) + 20 (I ) 

T, mfKB#SS14, S3?2 0°cm±, A^OT| .kyft 
1 0°C<SLNSSiaT. H£L<I41 00 o ClU±. iOT 
1 «t y » 2 0 °CteU;£Jf WTWSSfeHAWilT* & U . 
*<*WICI41 0 0-1 3 0°C, 5f$L< 141 0 0-1 2 
0°C-Cfc^Ci:A<5?*Lt>„ CCT*W5B#Sg 
t(4. B#B# S ^-f ;UA©i&^;bA<S*<h &!><!:#© 
SgT'&4„ ^/i. ^-r;uA©$5B#fi<]/j:iK,|g$|ftjJi^--5) 
as*±lf*fc«)l=. S#fcU:J»HS£fT9©##3iL 

gfr^CtA<5?*L<. 1^4 0-1 0 0°C. 

<I44 0~7 0°C, ct y»*L< I44 0-6 0°C©Seffl 

■eff5©A ? »i®Tfe'So 

[0 0 7 9] *«W©»3:LlMB*ri?l*. ±iELfc e i:o 

I- SufP* -. — ~f =i — f3B4-SdiSF<4AaSI.-«BI »\-f II. 



(14) 
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Jf =fcyi£ivt§£l4. ^llctefB£*t37K'J:?nb:b> 
^8tBM (B) <»±j£»Tfe£>. fifBfg B B a t±^n t°U>- 
ff-tU7^ >7>?AitM£{* (bj) . fc-i>lMifti 

e#ftte#y ti/7^ >mik*tzit#ik\±<n >jtu7^ 

1/ i: $SHte*' 'J t' U > t f> ^^4»fiM«aJ5E^) 
(b 2 ) 7b<^*+^Wctf>lc&#Sii < tfty. 
ACD®BSA<igcyfi<ft&0)T. ^©l^tSfL 
< ftl*. 

[0 0 8 0] ftfc. *SEBJ|t*I4. mitB*ii#^S7-f;u 
Aro&ft&si-iigLT, Htjta^j.-^7-73ie<7)i5iB#- 

[0081] xmwonmm&m? ■< ^a<d±ww-h\z 

5~5 0/7mffjg. S?£L< 1*5 ~ 3 0 mffg. £b 
lc}f £ L< 14 8-25*/ mflJtT fe 6 C Ll\ 
•agffl £® 7 H )\sA0)£tt.m?i-tf 5 0 u m <fc y * £ 1% 

H^A<5 ((mi y/jN$LNt, 7^ A-ACDI!g0>&£/Mft < 
ft y v -7 left y < a^ffl 7 -< ;UAICJI $ fci* J: 5 left 
Sfe-J-ft^fe-g.,, 

[0082] ffissi, %mm&£V<pmmom 

^SI^IcoiNT^lcpgg^tiStOTTteft^. *§£W 
roagffl^ll^ ;uA(D!f#tt^iiftt>fti^aT'®l:;* 
SStiJilf «fcl\, "fftfr*.. ^SEJitf>JS*l40. 1- 
1 0 u mffgtf L < . ft*J|a>W*l£ 0 . 5-15 

*»4aw*NC>. 7Ky^aeu>^«t8i (b) A^fts 

+ IHJSfl>J? *M* 1~20// mggi<»* Ll\, 

+Mli/S»Ji/rtlB = (1/1. 5/0. 7/1. 5 
/1) ~ (1/2/3/2/1) tU%£olZ. ffiUO) 

[0 0 8 3] u±<n&o\zLz®z>ti&*ftw<n&%im 
#B?.f;uAl4. (D iia®@a)x^u>^1i}Si 

(A) (Di.f&'At LT, M«I£IBlvC« 
Jt^*lfcBtlt2illitt«SJg7Kyx^Ul/ (al) £{£J1 

(bl) JMb. fe3lM4. n 
1114*° 'Jtb7-C >^$4tL< l4#Ht±*° Utb70 
A- astt*" ' i -f d H o v y y>N k & -?,Bfrfp.«*Hg*fl tiVm ( h 



v-JU&g^tt-^LTl^Zt. (2) fgSJKDl^U 

(O roifig^T-fc^BUieiSSttfiSg^'jx 

'fbb (cl) (Dg/S (0. 9 1 0-0. 945g/c 
rr>3) $BgSSJ|<DX?.U:/3Ultl& (A) <D£fi£»T'fe 
*«rEll«l«fiffiS*'JlTU> ( 31 ) (Dgg (0. 
880-0. 9 1 0 g/cm3) c fclJS|7bN|cS< LT. 
HS^b>v$#tt. 1-ft^)*,. ifiiJtt^M^LTLN^Z 

<t. (3) y * )\,jLtfLftmff)-®mwmi$* &\z 
TzL-7-=7-mm-&wwmmz&i\x. a^uwes- 

X$&tzlinisblzL (1. 5-7 k g G) . froiWig 
g^SftlC-r^, (1 0 0- 1 3 0°C) Ctl-cfcoT, (S 
SMtitt £ «£ t - h ->-;H4 £ tt4 L T Ln 5 Z t ft if 

[0 0 8 4] LfcA<oT. *fgB.fl(DSl£/B£Jl7 ^ ;UA 
14. lilTlC^^ckoft^ltt^^-rstroTfe^o 3"ft 
t^*>. ^-TXii*<1. 5%1UT. Jf^L<l4l %tTFT 
fey. ^'PXfilAM 3 0%W±. »^L<I41 40%lil 
±Tfc-50)A<ftf*LLN o ^^^ACD^-fXfilA'l . 5% 

^A<'>ftlN 0 ^f-, 37 -< jUA(D-5*DXttA<1 3 0%5fcji3S 
Tfe-5^^. 3t;^ttA^t5+iT7^;uASS*<aolS< 

fty. aa^i^rois^{iA<ft<ft^ 0 sfc. sgioo 

•CI=fclt«**filteJ:i;«l*|Slfl!)»i|JH6*4<*l=2 5% 
JM±T*fey. 3 0%lil±Tfe-&(DA<S?$H-N o 2 5%* 

*fc. **isitej:tf**ifii©iia»aA<*ic2 kg 

/cmlU±Tfey. S?^L<I43 k g/cmJi(±Tfc 
*. 3ISaSA<»TI8SIL*Tli]*i:. S«*-ca>S8ft 

*f*L<ftLNo 

[0 0 8 5] $bi-*fc. a®B^±^->-;uE^i 1 k 

g / c m2 G . v— ;U;SJt 9 0°CfeJ:U: v-;bB#f B 1 1 fj? 
Tt— h v— ;ULTt#b^X-i)i|B 1 SmmCD^-r^A^?! 
?ii§Sl OOmm/»t1 8 0g(07D|S]lcSijg|Lfrt 
^. fW«»fii*A< 1 0 0g/1 5mmiy±. 5?^L<I4 
1 20g/1 5mmJa±Tfe4<DA<W$LLNo KMRifi 
fjl73A<1 00g/1 5mmcfcy/|N$lNtI£. hb— 
-7 ag 0 D aO)lS® *>-JUA<» < ft y . Si$3t«S^igt4lc 

£y. a^p a pro±^ii)gA<±A<bft<ftofcy-r^)„ * 
fc, t-hv-^B#i;]|xss (*-y>7) ^v^^^an' 

[0 0 8 6] *!6B^(DS^ffl^)l7^;UAI4. 
r n o s 7 1 



(15) 
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;UAC0fel14fil<DIi|^liTIBa)?3i£r^Tofc. 

[0088] d) mm cjx) 

ASTM D 1 0 0 3lzm CtzJj&Vmfc Ltz a 
[00 8 9] (2) jt;Ktf (^QX) 

astm DS2 3izmctzH&v\*im£mti&ifrt-m 

[0090] (3) SMRS§¥ 

J IS Z 1 7 0 3lC^oT. ;SS 1 0 0°C(Cfclt^Si 
fttt* £ 7 -f ;U A(D^|S] fc J: tf^lS] I" O ^ X 

[0091] (4) ?m&m 

JIS K6 7 7 2lZ5f Cf-^T?. 7-c;UA<7)$S^[S] 
<fc l/*S £ [S] I" o I » T * *i ;ll 5£ L t z o 

[0092] (5) sinas. wiftsiiifimm 

(ft) A»Sf^f9rfi<0^Btt«ABS i0OB?ffl 

i\ j i s i#aKfr*fiEfflLr3»-f^A<D«*isi*j«fc 

o n r I i ? I 3S il Jt 5 m m / » x o f= o 
[009 3] (6) «;St-hy-;H4 
♦SI 6mmOJMIHM«ilJtt«y*y. -£(D«@ffl|5]± 
£. t-hv-7-Jffll^ty-JUE*1 kg/cm2 
G, v— ;USS9 0°CfcJ:tfv-/UB$Ri] 1 H?0)Sfr"Ct 

TM 8 0j£(D*Al::9*Lfcfc£<0fWi«tt* (g/1 
5mm) ZfflfcLtZo 
[0 0 9 4] (7) jf Utt 

ASTM D 1 8 9 4|Ci$C.T. ;UA£ 4 0°CX7 
-t-^> + T*2 4B#F B 1i-v>yLfc^, ?-r;UAg 

si ens) ©»jss«a*j«ti;»BS«a*aiSL 

[0 0 9 5] HJ$6#1 1 

C*IBIIU=filffl-r*ffllll§rt«J (b2) <0»8) «2IC 
(b 2 ) i LT, ftSMtftVI-lsJO &um£ 



(ft) S ^Dt°U> • 1 & D p« : 

^^"jO UT2780, 7*Qt'L/ytti?: 651 
m%, 1 : 3 511:%, g/t : 0. 8 6 

6%) <!:, gItt-HU7Dfl/> ( (ft) fz>ly 
Sp° b « : F 2 26D. Sg: 0. 9 1 g 
/cm3) ££3 0/7 0<D«*tt-C;g£U C<Dig£- 
fen ooMSBlcftU ^U-r^itTS Ko. 0 511 

£ jSlin L T 3£ 2 0 0 °C T* 3 0 #|g] $R£8 L tz . 
^U-v MtLTH»Lfcttll§ttJStt£ffll»fc. 
[0 0 9 6] [*a-?tt»JI*JII*7<f JUA0»it] 
^IC, 4£(D5 Omm^flaJtl^ffl^T-e-^-f^S 1 *> 

ffiijg (A) s t°>)Z?n\iisis&®m (B) 

>£ttrn (o *c*ie>fl>»m«i:iite**ifciigi 4 

g2 0 0 0 C-e;ti4#aiLfco SUt. 

Sflic 2 0°croftifl7j<£ffiiiLT^-5RfStK7> Ku;uro 

(a) ] y\mm dfbylffll (O ] /dpf&M 
t^y^otfu^^tttii (b) ] /}g»n cx^u>^ 
etui (o ] /rts [x^tx>&$fli (a) ] ©sis* 

— ^ttttffl*S#7-r;UA<D^tt:Il<^li^j2 1 0(Jmt 
fey, £B«)ff*tttt. -*fl)8SBA»e.lSli : 1. 7 
5:2. 5:1. 75 : 1 "Cfeofco fcfc, m^iz&W 

»<oaa**i*jj:tfa2i=s-r. wi, a®, 

+ IW Jl fc * tfftJtl <D W fi«8B i L T ffiffl L fc t X ^ - 
(MB]) li, feb^CfcA^vijl,-^-^ 

eatt«ffiS*'Jx^U> (a 4) tJIU-J:^ 
[0 0 9 7] 

[in 



(16) 
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turn 


5 


JS ft fit ft 


(50mm <J>) 




(A) 


aSWttBggtfy^lO' (a,) 1 OOM^ 
(a a) 4 °™ 

fiffiStfslK^wv (83) 
ttftffl (d) 
^yi-yv|g£S£M§#>g^ O. 7Mg#B 

^^yf (MB,) 4mS^ 
(84) UfiJfcfo 

>%mm±$\o. 0211 


(50 mm <t> ) 




(C) 


mmvt&as&tfvx-Ti'Z' (c,) 10 osta 

(as) 1 OEfiSS 

B&M (d) 

*y**V*f^7A^/U O. llt^FE 
-?*$-s< y ^ (MB,) 3SS^ 
(34) lSSSBs 7^y-/^ 

m 



[0098] [$2] 



fftbtt 


m 


& # «r it 


(50mm 0 ) 




* y ^ntv^ 

MB (B) 


ms&fttt (b 2 ) 10 omase 

(a 2 ) 2 5 MSB 

Bfrgtfl (d) 

^p^y^/jwm**^ 0. 2 cm 
(mb,) 4ms§s 

(a 4) Ilia 7x/^V| 

m&jtmo. osmose, y 
«H 


(50mm 0 ) 




(A) 


ii^ms^AKy^^w ( 3l ) 1 0 oitss 

(a 2 ) 4 0*«R 
f6&£#y a^UV (a 3 ) 1 OgfiSB 

EMM (d) 
^ y * y ^«£S£f*fl&w»* 0 . 7 

(MB,) 4g;t£S 

U<) 
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[0099] 85iesi ts&vmnzTjitfsnt Lxit. 

TW.<Dt<D^mmLtzo 

(1) ilfflttftffifiETK'Jl^UV (al) : f^gBg 
(ft) fi «tt«ffiffJt?'Jl^U>. UBEpJIfS 

PEO 5 4 0 F (Sn D q«) % M I 2. 16 : 4. Og/10 
$h g?Jf ;0. 903g/cm3 

(2) i£^ a B attx^b>-a-Jj-U7-f (a 
2 ) :=.mt¥ (ft) »3fneu>-^T>-1*a^ 

(*, 5 77-A4085 , M 12.16. 4. O 

g/1 0». gg; O. 890g/cm3, t'J]7h& 
ft£ ; 5 5°C 

(3) ttSJlJK'Jl^ b> (a 3 ) : ^SRSg (ft) « 
^ESifS^'JlfbX UBE**'JIf F222 

N (jgfq£) . M I 2. 16 ; 2. Og/10», ft; 
O. 922g/cm3 

(4) litfigg'f 1 Jlf U> (a 4 ) : ^gP®i£ 
(ft) K ^ttlgt^'JlfU^. UBE-K'JlfS 

PE 1 5 4 0 F (SS«) . M I 2. 16 : 4. Og/10 
*h $Jt ; O. 9 1 5 g/crr.3 

(5) EitttS^'Jlf b> (ci) : =*Mt^ 

(ft) M littfi^'jifu^, K-tf'^x2 

0 2 3 L (g D D B«) . M I 2. 16 : 2. 3g/1 05j\ ^ 
g ; 0. 920g/cm3 

(6) yj-tru ^msmsftmmm**^^ ■. vyut 

U>79b-h (ASifiHblJg (ft) S) 

(7) -7*'J-tz'J>^E>'BIM^xx^;u : tf'j-fe'ji/^y 

tUX-h (fcgiSHtl* (ft) fi) 

(8) ^'Jt+vIfb^T^H-f^: tf'J** 
yIfb>7^');H-f^ (ABjUblH (ft) f[) 

(9) yj:y-)^Mitm±M : '4frHJ 07 

(10) 'J>SK<bl»±» : PEPQ (@iS€) ($5 
U7>hv^/^ttg) 

[0 10 0] j^T, Mia^M^-i^UA^a.-:?^ 

--mmimmizmz. R«n<DAnifiai=»:it&tifc 

Sltt*#l-«t-$-Tfnfll3^&3!ll«iLTH#jBlt* 1 o 
7°C<ff &-7j. *i-?tt7.f;uA[*!»fcinE£«* 
iHy&A/-t?/\*?/U*lE £4. 3k g Gl; 

m&t&ttuz* i$.&m-yzra—)UDmM\t<»m& 

ICj:^T^73|S]l-4. 7{g, et7JrS)lc3. 8{&(03#{& 
*-C»?ia#*(T'Sofc. LtA'ot, fll£|a]&EtM*¥ 
/«73(S]Ii#^$CDtbl* 1 . 2 4T?&ofc. CWJ^IZ 
L T *# b fttz f- jl - 7 -r ju A £#t y fi A/ TriiiifB 

s#nfiA^5itaiL» *e>ic»@s»ai=*#. 50 

°C<0S&®£«JtLT 1 5»Bllft@S$fTteofc. C0)7 
-f;UA(DJS#te 1 3. 0«m1;Jjofc„ Z<D7 

s» aisaasis aiaiasie /Arc zbmsc nsi — k--, 



[0101] Sgffiffl 2 

+HJi£^$^67K'J?at:U>&ffifi (B) (D-f£'A 

tLxtemtzmsmtf.® (b 2 ) 1 oosasN-ft*. 

T, TIB (1) l:Steitt^aifU>-a-tl/7^ 
>7>yA*I^# (bi) -1 00M»£m*f=C 

<»2H~fc«fcl/*4«) £ffifi£-f-5x^U> 

^ttjsi (o <D-ja»turttffl-r 'j 
x^u> (d) 1 oosssciftx-c. tie (2) iz 
*^-it««fiffiSjK'Jx^u> (c 2 ) ioos*»£ 
ffli^ct, * jL--7tt8tH*&#7 -r /uAicfci-f-SS- 

H(DJI<^it£. -^(DSffiHA^, »1 : 1. 75 : 
2. 5:1. 75:1 [Z$tX.X$3 1 : 1 - 75:0. 7 
5:1. 75: 1t LfcCt. *fc. 8M1I:BL 
T. **fl©g#te*£4. 7fSfr*>4. 3ftl=*?lfc 
Zt, «*|pl(DB#te¥£3. 8f£A^4. 0«l=*it 

tttfl. 24fr&1. 08IC^ofcCt. ffi#aft£ 
1 0 7 o CIC^^.n 1 3°Ct LfeZi. fcj:iM:?;u*3 
E (y— v^«) £4. 3kgGl:t^.T2. 2kgG 

icissLfcctiaHi*. seissM i k±<mmzLx?4 
m 3 ts ^ if m ^ iz fat. 

(1) IS B B a tt^Peu>-a-^-b^-rl/7>yAi±« 
£tt <bi) : (ft) ?7>K7K'J-7-« 7ot°U> 
-l^Ul^^'AftM^!*. PP F2 3 2DC 
pp=8) . SJg; O. 905 g/cm3 , ^i^7P-b 
-h (23 0°C, 2. 16k g^ID ; 2. 7g/10 

4. 011%, e*'yH»ftiS; 
1 2 3°C. 3*+->U>?r»»* (2 0°C) ; 9. 4«» 
% 

(2) H*««ffiK^«Jl^U> (c2) : S^^S* 

;u (ft) a «M*«ffi£#ux^u>. ^b77X2 

047AC (Wd«) . MI2.I6: 2. 3g/10», 
§gg ; 0. 917g/cm3 
[0 10 2] ftRffM 

%*n (»2B*>j:i;*4i) zmfittzmnmmwiz 

x^u>^M§| (c) lr<t^rx^u>^«BM (A) t 
LtzZt. ttz. HWmWlzffiLX. 1KSS107 
°CIZ^x.T9 6°Ct LfcZt, fc^tf/^l/flE (^*— 
vill) $4. 3kgG|:fx.t2. 5kgGIC|gSL 

fccti^nii, mmmi t±<mmzLxz>4 ;uA$fS 
j/S4ic^-r„ 

[0 1 0 3] S4A^^JBHbM^CJ;5IC N g®^|5]±^-> 
— ;UE71 1 kg/cm2 G, v— ;b;gg9 0 o Cfc<fctf:> 
-;UB$Pb1 1 f*1?t- hv— ;UL-CSb*l-5*g1 5mmCD 
7-f;UA*§l!iaai 0 0mm/»t'1 8 0gfl)Ml: 
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;£®£l 0 0-1 3 0°C<DiIIE®H(C&J#-C£&frof:: 
C t l=<fc -S & 0) t # b ft -5 o 

[0 10 4] 

[£3] 



$ £ ffl 


m n & b 


(/i m) 


(&x£|) 


(%) 


(%) 


(%) 


(kg/cm) 


(kg/co 2 ) 






IS 


m. 






fit 




9?Ja£J1 


13 


4.7X3.8 


0.7 


147 


148 


33 


34 


4.0 


4. 1 


990 


800 




13 


4.3X4.0 


0.8 


140 


147 


30 


38 


4.3 


3. 1 


830 


820 




13 


4.7X3.8 


0.4 


146 


152 


56 


52 


3. 1 


3.5 


950 


1100 



[0 10 5] 



[14] 



n & w 


® m « i 


(%) 


(kg/a. 2 ) 


(g/l5oa>) 




& 




IK 










no 


170 


2240 


1750 


181 


0. 37 


0. 39 




120 


160 


1990 


1950 


211 


0. 38 


0.39 


ttlMl 


130 


190 


1030 


890 


0 


0.42 


0.40 



[0 10 6] 

ft * l*l*#JM£>K UtU7^ >ma t L < li it 
WaMSAft* fccfcl>*€^ s lttx^u>-Qf-^-U7-<> 

fft#i*fe&ltMM*finK>K l J if U>£ UXftSoKMI 
ttfcgJttf'J if Lf:»l(Dif U>&ffifil 

U a* LOigflMESKBLT. 10 0-1 3 O°C0) 



IPBtl::jsit«*«#x<Dft£4itt< . «1£(D^i'»&g| 



7P> h^-vCD^tt 



(51) Int. CI. 7 

C0 8L 23/12 
23/14 



it»JK# 



F I 

C0 8L 23/12 
23/14 



T-73-K (##) 
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F*-A(##) 3E086 AD01 AD08 BA15 BB22 BB31 
BB41 BB51 BB67 BB85 CA01 

4F100 AK06 AK07C AK62A AK62B 
AK63A AK63B AK636 AK66C 
AK67C AL03C AL05A AL05B 
AL05C BA03 BA06 BA10A 
BA10B CA06A CA06B CA06G 
CA06H CA10A CA10B CA10C 
CA10G CA10H CA19 EH20 
EJ38 EJ50 6B15 JA03 JA11C 
JA12C JK06 JN01 JN21 
YYOOA YYOOB 

4J002 BB031 BB033 BB052 BB121 
BB141 BB152 CH024 EH046 
EH056 EJ027 EJ037 EJ047 
EW068 FD077 FD078 FD204 
F0206 GFOO GG02 



